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CLAIM AMENDMENTS 

L (uri^nal) A radio front end comprises: 

a transformer having a first winding and a second winding, wherein the first winding is 
upcrably coupled to an antenna and the second winding coupled to 4it least one of a power 
amplifier and a low noise amplifier, and 

an adjustable load operably coupled to the second winding, wherein the adjustable load 
provides a first impedance based on a first impedance selection signal when the radio 
front end is in a transmit mode and provides a second impedance based on a second 
impedance selection signal when the radio l¥ont end is in a receive mode such that 
impedance at the first winding is substantially similar In the transmit mode and in the 
receive mode. 

2. (original) The radio front end of claim 1 , wherein the adjustable load comprises: 

a first variable capacitor circuit operably coupled from one node of the second winding to 
a circuit ground^ wherein the first variable capacitor circuit provides a first capacitance 
value in response to the first impedance selection signal and provides a second 
capacitance value in response to the second impedance selection signal; and 

a second variable capacitor circuit operably coupled from another node of the second 
winding to the circuit ground, wherein the second variable capacitor circuit provides the 
first capacitance value in response to the first impedance fvt^l ejection signal and provides the 
second capacitance value in response to the second impedance selection signal. 

3- (withdrawn) The radio front end of claim 1, wherein the adjustable load comprises: 
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a variable capacitor circuit operably coupled from a first node of the second winding to a 
second node of the second winding, wherein the variable capacitor circuit provides a first 
capacitance value in response to the first impedance selection signal and provides a 
second capacitance value in response to the second impedance selection signal 

4. (withdrawn) The radio front end of claim 1, wherein the adjustable load comprises: 

a first variable inductor circuiL operably coupled in series with one node of the second 
winding, wherein the first variable inductor circuit provides a first itiductance value in 
response to tiie first impedance selection signal and provides a second inductance value 
in response to Ihc second impedance selection signal: and 

a second variable inductor circuit operably coupled in scries with another node of the 
secoxid winding, wheidn the secotid variable inductor circuit provides the first inductance 
value in response to the first impedance selection signal and provides the second 
inductance value in response to the second impedance selection signal. 

5. (withdrawn) The radio front end of claim 1, wherein the adjustable load comprises: 

a Grsi variable inductance circuit operably coupled from one node of the second winding 
to a circuit ground, wherein the first variable inductance circuit provides a first 
inductance value in response to the first impedance selection signal and provides a 
second inductance value in response to the second impedance selection signal; and 

a second variable mductor circuit operably coupled firom another node of the second 
winding to the circuit ground, wherein the second variable inductor circuit provides the 
fust inductance value in rc^nse to the first impedance selection signal ajcid provides the 
second inductance value in response to the second impedance selection signal. 

6. (original) The radio fi-ont end of claim 1 fiirther compri.ses: 
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determining the load impedance selection signal based on at least one of: impedance 
matching of load on sinelft-ending winding, output power requirements, and receiver 
sensitivity. 

7. (wiihrtr«wn) The radio front end of claim 1. further comprises: 

the second winding of the transfonner includes a first set of taps and a second set of taps, 
wherein the first set of tap$ is coupled to a low noise ainpliricr and the second set of taps 
is coupled to a power amplifier; and 

wherein the adjustable load inoludoa: 

a first adjustable load circuit operably coupled to one tap of the first set of taps, 
wherein the first adjustable load circuit provides a first portion of the first 
impedance in response to the first impedance selection signal and provides a first 
portion of the second impedance in response to the second impedance selection 
signal; 

a second adjustable load circuit operably coupled to a second tap of the first set of 
taps, wherein the second adjustable load circuit provides a second portion of the 
first impedance in response to the first impedance selection signal and provides a 
second portion of the second impedance tn response to the second impedance 
aclcetion signal; 

a third adjustable load circuit operably coupled to one tap of the second set of 
taps, wherein die diird adjustable load circuit provides a third portion of the first 
impedance in response to the first impedance selection signal and provides a third 
portion of the second impedance in response to the second impedance selection 
signal; and 
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a fourth adjustable load circuit opcrably coupled to a second tap of the second set 
of taps, wherein the fourth adjustable load circuit piovJUcs d fourth portion of the 
first impedance in response to the first impedance selection signal and provides a 
fourth portion of the second impedance in response to the second impedance 
selection signal. 

8. (withdrawn) The radio jBront end of claim 1 further comprises: 

a second adjustable load coupled to tlic first winding, wherein the second adjiustable load 
provides a third impedance in response to the first impedance selection signal and 
provides a fouub iinpcdanct! in response to the second impedance selection signal. 

9- (withdrawn) A radio fix)nt end comprises: 

a transformer having a first winding and a second winding, wherein the first winding is 
operably coupled to an antenna and the second winding coupled to at least one of a power 
ajuplilicr and a low noise amplifier; and 

an adjustable load operably coupled to the first winding, wherein the adjustable load 
provides a first impedance based on a first impedance selection signal when the radio 
front end is in a transmit mode and provides a second impedance based on a Rftrond 
impedance selection signal when the radio front end is in a receive mode such that 
impedance at the first winding is substantially similar in the transmit mode and in the 
receive mode. 

10. (withdrawn) The radio tront end of claim 9, wherein the adjustable load comprises; 

a variable capacitor circuit operably coupled from a First node of the first winding to a 
second node of the first winding, wherein the variable capacitor citicuit provides a first 
capacitance value in response to the first impedance selection signal and provideis a 
second capacitance value in response to the second impedance selection signal 
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1 1 . (withdravvn) The radio front end ofcJaiiii 9, wherein the adjusmble load comprises: 

a variable inductor circuit operably coupled in series with one node of the first winding, 
wherein the variable inductor circuit provides a first inductance value in response to the 
first impedattce selection signal and provides a second inductance value in response to 
the second impedance selection signal 

12. (withdrawn) The radio front end of claim 9, wherein the adjustable load comprises: 

a vttiiable inductance ch-cui: operably coupled from one node of the first winding to a 
circuit ground, wherein the variable inductance circuit pro\ides a first inductance value in 
response to the first impedance selection signal and provides a second inductance value 
in ns^ponse to the second impedance selection signal, 

13. (withdrawn) The radio front end of claim 9 further compri^s: 

determining the load impedance selection signal based on at least one of: impedanre 
matching of load on single-ending winding, output power requirements, and receiver 
sensitivity. 

14. (withdrawn) The radio front end of claim 9 ftirther comprises: 

the second winding of the transformer includes a first set of taps and a second Rftt of taps, 
wherein the first set of taps is coupled to a low noise amplifier and the second set of taps 
is coupled to a power amplifier; 

a first adjustable load circuit operably coupled to one tap of the first set of taps, wherein 
the first adjustable load circuit provides a first portion of a third impedance in response to 
the first impedance selection signal and provides afurst portion of a fourth impedance in 
response to the second impedance selection signal; 
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a second adju<;table! lo;jd circiiit operably coupled to a second tap of the first se?t of taps*, 
wherein the second adjustable load circuit provides a second portion of the third 
impedance in response to the first impedance selection signal and provides a second 
portion of the fourth impedance in response to tlic second impedance selection signal; 

a third adjustable load circuit operably coupled to one tap of the second set of taps, 
wherein the third, adjustable load circuit piovideji 4 Uiird ponlon of the third impedance in 
response to the first unpedauce selection signal and provides a third portion of the fourth 
impedance in response to the second impedance selection signal; and 

a fourth adjustable load circuit operably coupled to a second tap of the second set of taps^ 
wherein the fourth adjustable load circuit provides a fourth portion of the third impedance 
in response to the first impedance selection signal and provides a fourth portion of the 
fourth impedance in response to the second impedance selection signal. 

15. (withdrawn) The radio frojit end of claim 9 further comprises: 

a second adjustable load coupled to the second winding, wherein the second adjustable 
load provides a third impcdaixcc iu response to the first impedance selection signal and 
provides a fourth impedance in response to the second impedance selection signal. 

16. (original) A mdio ixcquency integrated circuit (RFIC) comprises: 

a radio front end operably coupled to transceiver radio frequency (RF) signals; 

a low noise amplifier operably coupled to the radio front end, wherein the low noise 
amplifier receives inbound RF signals from the mdio &ont end, and wherein the low 
noise amplifier amplifies the inbound RF signals to produce amplified inbound RF 
signals; 
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down conversion module operably coupled to convert the amplified inbound RF signals 
into inbound baseband signals; 

baseband processing module operably coupled to convert the inbound baseband signals 
into inbound data and to convert outbound data into outbound basebaud signals In 
accordance with a wireless communications protocol; 

up conversion module operably coupled to convert tlie uuLbuund baseband signals into 
outbound RF signals; and 

a power amplifier operably coupled to ainplITy ihc outbound RF signals lo produce 
amplified outt)ound RF signals and to provide the amplified outbound RF signals lo the 
radio front end, wherein the radio front end includes; 

a transformer having a first winding and a second winding, wherein the first 
winding is operably coupled to an antenna and the second winding coupled to at 
least one of a puwcr amplifier and a low noise amplifier; and 

an adjustable load operably coupled to the second winding, wherein the adjustable 
load provide* a first iinpedaucc bti^tjd on a first iinpedancc selection signal when 
the radio firont end is in a transmit mode and provides a second impedance based 
on a second impedance selection signal when the radio front end is in a receive 
uiudc such that impedance at the first winding is substantially similar in the 
transmit mode and in the receive mode. 

1 7. (original) The RFIC of claim 16, wherein the adjustable load comprises: 

a first variable capacitor circuit operably coupled from one node of the second winding to 
a circuit ground, wherein the first variable capacitor circuit provides a first capacitance 
value in response to the first impedance selection signal and provides a second 
capacitance value in response to the second injpedance selection signal; and 
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a second v^np\hle capacitor circuit operably coupled from another node of tlie second 
winding to the circuit ground, wherein the second variable capacitor circuit provides the 
first capacitance value in response to the first impedance selection signal and provides the 
second capacitance value in response to tfac second impcdauicc 2>ckcLion signal. 

18. (withdrawn) The RHC of claim 16, wherein the adjustable load comprises: 

a variable capacitor circuit operably coupled from a first node of the second winding to a 
second node of the second winding, wherein the variable capacitor circuit provides a first 
capacitance value in response to the first inipcdaxiw fi^election Signal and provides a 
second capacitance value in response to the second impedance selection signal 

19. (withdrawn) The RFIC of claim 16, whcreiu Uic adjustable load comprises: 

a first variable inductor circuit operably coupled in series with one node of the second 
winding, wherein the first v<triablu inductor circuit provides a first inductance value in 
response to the first impedance selection signal and provides a second inductance value 
in response to the second impedance selection signal; and 

a second variable inductor circuit operably coupled in series with another node of the 
second vending, wherein the second variable inductor circuit provides the first inductance 
value in response to Uic first impedance selection signal and provides the second 
inductance value in response to the second impedance selection signal. 

20. (wiihdmwn) The RFIC of claim 16, wherein the adjustable load comprises: 

a first variable inductance circuit operably coupled fix>m one node of the second vrinding 
to a circuit givuiid, wherein the first variable inductance circuit provides a first 
inductance value in response to the first impedatxce selection signal and provides a 
second inductance value in response to the second impedance selection signal; and 
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a second variable inductor ctfcuit opcrably coupled from another nude wf the second 
winding to the circuit ground, wherein the second variable inductor circuit provides the 
first inductance value in response to the first impedance selection signal and provides the 
second inductance value in rcsponac to the second impedaijicc selection signal. 

21. (original) The RFIC of claim 16, wherein the radio front end further comprises: 

determining the load impedance selection signal based on at least one of: impedance 
matching of load on single-ending winding, output power requirements, and receiver 
senfiitivi.ty. 

22. (withdrawn) The RFIC of claim 1 6, vrfierein the radio front end further comprises: 

the second winding of the transformer includes a first set of taps and a second set of taps, 
wherein the first set of taps is coupled to a low noise amplifier and the second set of taps 
is coupled to a power amplifier; aiid * 

wherein the adjustable load includes: 

a first adjustable load circuit operably coupled to one tap of the first set of taps, 
wherein the first adjustable load circuit provides a first portion of the first 
impcdmice in response to the first impedance selection signal and provides a first 
portion of the second impedance in response to the second impedance selection 
signal; 

a second adjustable load curcuit operably coupled to a second tap of the first set of 
tapSj wherein the second adjustable load circuit provides a second portion of the 
first Impedance in response to the first impedance selection signal and provides a 
second portion of the second impedance in response to the second impedance 
selection signal; 



PA6E11/21*R(»n}AT4/12/2007 4:05:51 PM [Eastern Daylig^ 



04/12/2007 15:04 9724632078 BADKINS PAGE 



11 



a third adjiwt^^blf* load circuit operably coupled to one tap of the second set of 
taps, wherein the third adjustable load circuit provides a third portion of the first 
impedance in response to die first impedance selection signal and provides a third 
portion of the second impedance tn response to tlic second impedance selection 
signal; and 

a fourth adjuetable load circuit operably coupled lu a second tap of the second set 
of taps, wherein the fourth adjustable load circuit provides a fourth portion of the 
first impedance in response to the first impedance selection signal and provides a 
fourth portion of the second impedance in response lu the second impedance 
selection signal- 

23. (withdrawn) The RFIC of claim 16, wherein tlic radio IVont end further comprises: 

a second adjustable load coupled to the first winding, wherein the second adjustable load 
provides a third impedance in response to the first impedance selection signal and 
provides a fourth impedance in response to the second impedance selection signal. 

24. (withdrawn) A radio frequency integiated circuit (RFIC) comprises: 

a radio firont end operably coupled to transceiver radio frequency (RJF) signals; 

a low noise amplifier operably coupled to the radio front end, wherein the low noise 
amplifier receives inbound RF signals from the radio front end, and wherein the low 
noise aaipUficr amplifies the inbound RF signals to produce amplified inbound RF 
signals; 

down conversiuji module operably coupled to convert the amplified inbound RF signals 
into inbound baseband signals; 
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baseband ptocessing module operably coupled to convert the inbound baseband signals 
into inbound data and to convert outbound data mto outbouuJ baseband signals in 
accordance with a wireless communications protocol; 

up conversion module operably coupled to convert Uic ouLbounU baseband signals Into 
outbound RF signals; and 

a power amplifier operably wuplcd lo amplify the outbound RF signals to produce 
amplified outbound RF signals and to provide the amplified outbound RF signals to the 
radio front end, wherein the radio front end includes: 

a transformer having a first winding and a second winding, wherein the first 
winding is operably coupled to an antenna and the second winding coupled to at 
Icd5t one of a power amplifier and a low noise amplifier; and 

an adjustable load operably coupled to the first winding, wherein the adjustable 
load provides a first impedance based on a first-^impedance selection signal when 
the radio front end is in a transmit mode and provides a second impedance based 
on a second irnpedance selection signal when the radio front end is in a receive 
mud© such that impedance at the first winding is substantially similar in the 
transmit mode and ui the receive mode. 

25. (withdi:awn) The RFIC of claim 24, wherein the adjustable load comprises: 

a variable capacitor circuit operably coupled from a first node of the first winding to a 
second node of the first winding, wherein the variable capacitor circuit provides a first 
capacitance value in response to the first impedance selection signal and provides a 
second ca,pacitance value in response to the second impedance selection signal 

26. (withdrawn) The RFIC of claim 24, wherein the adjustable load comprises: 
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a variable inductor circuit operably coupled in series with one node of the first winding, 
wherein the variable inductor circuit provides a ilx^i inductance value in response to the 
first impedance selection signal and provides a second inductance value in response to 
the .second impedance selection signal. 

27. (withdrawn) The RFIC of claiixj 24, wherein the adjustable load comprises: 

a vfeu ittbJc iiiduciance circuit operably coupled from one node of the lirst winding to a 
circuit ground, wherein the variable inductance circuit provides a first inductance value in 
response to the 35rst impedance selection signal and provides a second inductance value 
ixi response to the second impedance selection signal. 

28. (withdrawn) The RFIC of claim 24, wherein the radio front end jEurther comprises: 

determining the load impedance selection signal based on at least one of: impedance 
matchinij of load on single-ending winding, output power requirements, and receiver 
sensitivity. 

29. (withdrawn) The RFIC of claim 24, wherein the radio front end fiirthcr comprises: 

the second winding of the transformer includes a first set of taps and a second set of taps, 
wherein the first set of taps is coupled to a low noise amplifier and the second set of taps 
is coupled to a power amplifier; 

a first adjustable load circuit operably coupled to one tap of the first set of taps, wherein 
the first adjustable load circuit provides a first portion of a third impedance in response to 
the first impedance selection signal and provides a fmi portion of a foyrth Impedance in 
response to the second impedance selection signal; 

a second adjustable load circuit operably coupled to a second r^p of the first set of taps, 
wherein the second adiustable load circuit provides a second portion of the third 
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impedance in response to the Rrst impedance selection signal and provides a second 
portion of the fourth impedance in respoiisc lu llie second Impedance selection signal; 

a third adjustable load circuit operably coupled to one tap of the second set of taps, 
wliereiji Qjw; ihinl adjustable load circuit provides a third portion of the third impedance in 
response to die first impedance selection signal and provides a third portion of the fourtli 
impedance in response to the second impedance selection signal; and 

a fourth adjustable load circuit operably coupled to a second tap of the second set of taps, 
wherein the fourth adjustable load circuit provides a fourth portion of the third impedance 
in response to the first Impedance selection signal and provides a fourth portion of the 
fourth impedance in response to the second impedance selection signal. 

30. (withdrawn) The RFIC of claim 24, wherein the radio front end further comprises: 

a second adjustable load coupled to the second witiding, wherein the second adjustable 
load provides a third impedance in response to the first impedance selection signal and 
provides a fourth impedance in response to the second impedance selection signal. 
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